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PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 
excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 
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SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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o $r 9 o wjaLhc-t ft c k # ft . 
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[0045] *»»fcfli4 ^ yf ^ttftaE'^ 7*fc 

h »; 5 >?wm TxmBtmm&iztt^x^tL o . 
m^tmm&mz^ t>ti tnmm *\wt&* tit: 

Jfc£fr40ff*i:U:> PN8f^BS«#0. 0 2mm!*» 
0 . 0 5mm 2 * T^IWi . fc' ISJ-^JS^t-fc 
tWitf. PW££Bm#6 4 0 0,mm2-C$>&*§ 

o %nmz% otua & . 

[0 0 4 6] dtfUoK. PM#iir®m#*£< =5r^,ta 
if JRWfctr t* < & 0 . -I oimcots O^J 

t^UlHIWSil (0VCt$*tS»*gJt) wtffeo 

2 , 6 #tti^s#ffliifl*rttf>W»p Nig^fo4<7)mm 
cot? & ± i o %y.rtt:jtpi. .§> i t tf&m?b &ztz 

PN«^ft4«BSI¥cotJ^tt. ±10%J2Wfc»**£ 
[00473 ( J?»tf>Jfc¥teot vc ) £ 4> 

tt. PM^l:^^flsJi4ifcNS^b^i4^ 
WB4 2 fc«I^J¥»tf>Jt£Jfcfl;$-£* i b izX *) , EP 

immzmmmmm.<mimn±z £ -r t 

hz\b L/c. £*Wfcti. P3raft£!fo 

¥*lftH4 1 *>J¥*i: NSW!8Hfc£tl#&tisJg4 2 com 
*£m%t>*t&Zbtz£<0, H2 (b) t^-fidtc, 
0 V LT , EffiHi: MBMk «H"CJJB«ttP«E 
fc*fr*»ttS**>3effc*tf>*S$ (02 (b) fcfcft 
*#[*) *S£i4Cfc3&<TS4. -f 2ESH£& 
ttSfcSi:, nmMlzmhMZbZ^l&ZbtfTZ 
h . jEffiB^)#t* * ** < "f * fcftfctt . P StflMte 
!fo¥¥ftE4 1 £*f< LT, NS^k^^#:Jl4 

2*w<-^s. ***<-r*fc*>fci±. p 

¥3ff*Ji4 2t»<r&. ftftW3:JI*<0Jttt. 1 : 4 
-4 : \Xhh. £*5, -^WfffMM 1 , 4 2^1 
mzm* <«Utf. 1 0nra*I) H^Ctt. ffiftEtt 

[00483 PS£M£%W£J14 1 itfNStf 
ii(L£WSf*JI4 2<7)B*&m<+hZbX\ #HP 

Wtli, WliP Wg-£#4<7jl? 2 0 0 n mtUifc: L 
fc*£(cli. WinttE£DCl 0VJa±(c1-S^i:^t' 

mmffliz&ninE.m\\x-htm, mun&zoc 

3 0 V iZ? 6 -I X't & . qftlS P N 4 
1 0nm*8!fc U:*&(C(i. HUEtfDC 2 . 



[00493 (snwwfcowo mzmim&2 
zti&tzib. £m-&A,tzn&mmfi\ tint 
\tuvT>v<mtmzwM*H-L&. t^b-b. mim 

W¥a«<«< %h b mmtffff 0 . 3yf>tk l 

#fflV*fcft**£fci± % 1 0 n mtti 1 0 0 n mj&TV 
im^iZit. 1 OOnmj;jJ:4 0 0nmOTr&6.r£: 

[ 0 0 5 0 3 £ <r iTti. aufeoff^t: <t 4 H«fi%I£ 

v*R9i l t # m 1 mm 2 commit . mm- 

Lxmm^mzi 0££$*u . 

TT~<b 4 c: ##± l v \ m 1 mm 2 tj ct #g 1 asm® 3 
wpsffifitfii^ 10.0 Q/n*n *. &&&tzit . 

WBBtffiUtd* 0 . 7 Q/Ofali L/w^(c(±. m& 
V>mMzXZ%&<r)®lWftmcot:*). m&lfi&FLX 
Ito, 

[00513 zmz. Mimm2com&zM*?Lxim 
«i (fflmffimii) b ixiummit 1 *;*^® 

Stt-b5S-y^awar*l»B2*J < tt^iaj««3fcL 
il^^#l4 1.42 <7)BmfE^^ L« L < frS 

*s » 1 mm 2 commmmitwrnimmizmM. 1 

XI. 0 Q/DJjLh 10.0 fl/DlUTT* 5 . fto 
ts 7 . 0 Q/^T^fflfflHSa«3&^*«^tt. HI 

Sifi*«7. OQ/D^Si^.l)i:^.lEi: : 5:0. <i«tt^ 
^TfcliEkHaiWitJS^tii. ^o£X'i>Zc 

[00523 (m2mm6iziux) -fm^yfy 
■fiz&^xit. m2nmt>itT)v*-vj*frhffif8L%ti 

$ * S t:Mzit 4 Vfff^ xM r xltffi*^f?T& h fz 
. ffi vv H 7x€ETifmSfi2:^tc-r 4 
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b tfjL^rtfSftfc . A.V +*}J> 1 0 0 %X'h ~> X 

i- ^wtftRiw*?* sr;p s -v&bnmmm^mim 

J±0)mMM.tf 5 MM% Zmtht ?tttt9f!bitiKft 
£H<£D, 0. lfifi%5fcil?«^g&/\'47*.*®E 
* D^&«E#^jD^ftlifr//$>ft , fl# 
Wfcti. WtJxtfQ. lSft%*}ffT'£>fti§ft(ci:L 

«ras«#3SfW" ft«jBots#- 4 vj&> £ + 4 vftsgi 

S«*<»<tt4«EE«)6**«j- 2 . 5V?^£>+2. 5V 
SKt-t4fcft(Cli, T/PS^Afcft-f ft >Jf-*A£> 
0. 1 SS%m± 5SS%UTrC£>ft £ b ft 

sfeSfctftUfJ:^. Stl2mfii6i>Sil l€®2 fcH3 

[0053] (&mm7iz^x)w*&j:imm<?)m 
K-mmmt>-txmimm2. mumm. &xi/w 

2*ffi6. *4>tffc^PN||£*4*«tf*-ftfc*>. 

$ 2 «s 6 <&i6iiij&»4> * a 3 j; o %&mm i tm 

$&ti&z\bWft£L\\ z<r>£d%&mM7tLX 
li. ff»100n mtUi5 0 0 n m&TWKfltf'rt'V- 

[ 0 0 5 4 ] 1 oMUCfc^t .01 ( b ) IZt* 

&*tu&mp N^#4^4.*^^^a3yr>"9- 

[00 55] (Sffil. 9fcowo .r«0J:5$r£« 

1 , 9 fc ixtewzmfezti&w. mmft^mm 

2 , 6 &£tF%mP Nj££flc4 frfiWt&fe», -*t*> 
i^T&ft^#*?£U^ sK9J:o$rS«fcLT(i. 
$ fifc Wmmihix ft . HRWdSt ^{i#M(i|iJ 

ti%wx\ %Mz£~>xmmxz imwfiXhi . - 

1 , 9 Oil A# 0 . 2 m mW± 0 . 5mm* 
jtC* & *S£fctt . ££ 1 . 9 OHISte 2 . 0 m m X 
1. 2 5rnm#>£>3. 2mmX2. 5 m mgJSTfc 0 . 
ME1 . 9 <T)W-frtf 0.5m m£lL 1.1m m&TXfo 
fttl^fcrti. £fi[l , 9^faJ4*Sftby7 f y9-Ka 
L£4. 5mmX3. 2mmKlOOmmX100m 

[00 56] (m «is to^r ) -n^sm 1 . 9*5 



i i: tfiiai ZtiX v >ft OT\ ZtiizM Ucl$«3!I£JHv * 

ac. ieig>Mcj:s«aK±#**A. ^7 0*ct-oz 

*Jf8^)^®^Jt*^< i: t 7 0°CT*S<7)T, * 
«^ 7 0Vtj>H> 8 5 r^Jg* -C^»fc« KX'ZtiZtt 

[ 0 0 5 7 ] $ <i> . JJESaWWCftg 5um&±5 0 

izx*), 2twmm, 9mz&im<?M*-iif'?z>m 
^n&zmmzzktim^ztch. mzx'o. $m 

[ 0 0 5 8 3 &«S 8 nz X *)M±ZtuK: 2&<7)mm 1 , 
9Hfc:tt. 5 0 P P mi2JlTt;Pfi LfcflgttXf 

WCi, S^LTfflv^ntt «tv\ $m$xt IX 

it. -&izT-%mztfa-£i\&mmtfx. T)H># 

Tuny) s tiJ;^i-7)^nWyi>Wf. 
[0059] (WBkffit-) H l ( b ) 

4. t-r, »i«Ki±fc^»fc§i§aj$<isgi&ajL 
« i m^2 is «fcr/5iai«ffi 3 * is i i ±tffM-r ft 

*»fcLTtt, mr«@2fcJ:lX^ltfjm@3* 1 #^JSji 
H*^ffM $ itft 4te . IMIi Ji^y < v ^ Sr^ifft ^ 
b 1)<X'% . JK 1 Sffi 2 & J:t^lttt«ff 3 3&«S?mtt-t 9 5 

mm am&R) zmf&zbtfx-zz. mm 

Wl l ±<«» l W&2&Xtft\iimm 3 (i5v ^fclfiHSfi 

TW>ft„ 

[0060] mz^ % 1 €852±tCPSWtgft^N* 
KJI4 1£JMW-S. HCPltM^i*l4 
1 ±(z, C^it (5(5"|5l Cffiffir^^ft NSWSft^tt* 
2g(*l4 2 SrffM-tft i i: i 0 . 4 1.42 

o^fflf b'<rym% i> ^ < Pl-^^li p n f# ^f* 4 
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[006 1] £*fc3*U»«gSfcfcJEtfc*f 

t %h t. 5 NS^«Hb^ft 2 i i awwi4 2 jbt 

fc3lfflM3fc£*S&Wfcft«W-*. «2«ffi6.t*»*> 
J4, ¥9fM4 1 . 4 2^£®^I£Sg^Wc£>0 
SAW 7 <W=. JBHCft»SiJ££*Lfc£ 

2««9 fc»l g«U Sr^J&HcflAO^^TSPE^-S. 

1-4HMC*«PN»^«c4'^^-s;*"trS6IR0ft 
«W*fctf>, HI <b) fc^-tiatc, GUI! 7 (ifc 
fi#21Bff6) fc*2fflK9fc*«Hl/C*i<£!:jWff 
4Li\ 

[0062] .fcJEOKWCtt. 1 . 9«IBfc 

l±lo«PN*W8^*4 l*q*4ft.TV^36«. H3fc 
>jrf i 2 OULL«0 P N 5«Ste*4 1 #«4*VC 

2 , 6 1 a»6*4 a yfvtii. Mflifc««3*rt 
i>J:<, aaifcHgRSJvCfcJ:^. 4*, S#lfc:««3 
ftfcaaawa^ry^fcMflfcSa LT tin. 



[ 0 0 6 7 ] $ $>fc, Pg{#lI{|^W#ft«4 1 ± 

t, «.T^b8tinsn5Mi^ (s-^/yy?- 

M 7rt'5-?A£l6*fcJ:9 % J?*5 0±2. 5 n 
m, «1. 7mm % JWfl. 8mm(7)NS|-M^ 
2$fr!4 2£, PM^b&%¥3«*B4 1 testes 

4 1*»*U:. fcfc, HI (b)tf)J:5t::, PSWtt 
fL^4^*!4 1 <7)-fPJlH£ h »J * ( 8 J V J ? 
-h) Trt'S-^AfciOfeHILfc. 
[0068] 



[0063] 

[0 0 64] mmmi) 
(nmmi > 

(^Stnyfyt^) 5mm, IB2. 

5mm,Iff3. 2 mmTi& 4 IBSifcif? 

« 1 0-*0ffl±t, mSI^9± 1 Q/QC2&4 

a vi;^hmmm**)^v9\zi 1 mn2fc xts 

3\$,n®3ZffifcUz. mim@2c7)(B(42. 3mm, 
Jiff 142. 5mm-C£>9, 5lttim@3OlSi40 . 7m 
m, »fftt2. 5 mint* 0. % 1 ttffi2& <fct>'§ IfcBm 
S 3 *>IHfcli« 0 . 2 m m<0lBH**=Kte$JfrrS - b 
tiO, Sll«fli2feJ:tXgiaj«ffi3SrS^fcie«L 

[0065] 1 «S 2±t, jaT*Mfc7 

5 0 nm± 2 . 5nm, Hi . 7mm, JWfl. 8mm 
<0Pffi58ft£»¥»fl*4 1 S««Lfc. <I<Dk # , 
01 (b) fc5jr$\k3fc, |R 1 «S 2 OHHBSS-iK U h 

[0066] 

Hfc7] 
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[ o o 6 9 ] Nmm&b ! mtom4 2±n4 

± 1 a A%<0 U f- •> A 9 6 ± 1 Mfi%<7)T^ S - *> A 
fc^HBMHWiifcfc^O, BfM&KttiPO. 7± 

0. 1Q/D. J5##l 50nm, fftfl. 7 mm, Jg 
fr#l . 8mmtf>SS2*ffi6£«JBU:. 3£#0 
PRfcli. B&ZtLim2 im6t 9iai«S 3 i #*JRW 
tcS*5^i«t3fc, &2«fi60»6, ¥&frV 5 coil 
ffi, bU^ (8-#yj/5-h) r;u$~^t»a 

ffc^ttfc J: 0 1 W 2 oHffifcjWT t 

yf">Atr/PS-^i:S:Hi^S3BfLfc. SSI 
«fls2^ISiS{i, 8ll|ffi2t}J:tf3iaj«iE3<9ia<*>*p 
1 €^ 2 0{Hi|BS t "CfcUWtT « ft Lfctff'J b 

u^xo/i-r^wk^firtcjiDaifts^Tv^. as 2* 
mmm zmmiz «t qmi u:. 

[ 0 0 7 0 ] *^t*A 7x7 AMx^df > ® 

t>% o s o . 2 p a • s ^sasMtsx** 
. turn 1 i o ± 2 iui^tts/ y /> & i 

$*^SattflSr s JgfttfO. 5 mm, fi#2. 9mm, 

mmzm i , 7 0 wa^Ttffl p n« 

£ft4 l«£«*U:ma«lfc£tf)S2£8[9£m 

it-mzffltuz, 

[0071] i^^Stny^y^Um) %hi\tz*\ 

ISS§fb^^^^il2 . 3mm<0f? 1 Hffi2 arPII&i 
U iflO. 7mm<7>giajtWE3£|fcffii: Uc, H2 



(a) fc^Sfl&ir-jfc, -2. 5V#>£>+2. 5V£) 
^fflOtES-EpflDt & fc , 85 0 0 p F/M&l 1 5 0 
P P4TIWSJb& t U -TfcSfcffc Lfc. $ 4>fciB«6 0 
*C, ffi#Sg9 5%, EpjDlE+2. 5V<0*frT, it 
&Htt3 0 0H»Blfifc<?)»«SftO3&ffc*«± i%&i*j-c- 
£>9, #*fc«i&»«tt*iSl,fc. ifc. a* 7 or 
O&ttT, +2. 5VOEPJnUESr3 0 0 0B#^t-C 
ji^ji^L/c^, -2. 5V>&>£>+2. 5Vc7)Kffl^ 
«EE*9«WUTt), *5»5 50pF*»^1 1 00 P F£ 

•cff y -rtgfl: l , # JKfcratfc»Att&* 

Lfc. 

[0 07 2] H*(C, aut7ox:^frT. +4. 8V 
OEpjnmE £ 3 0 0 0 l«B*»JtT jtMSl* L/Sftfc, - 
2. 5VA»/5,+ 2. 5Vtf)«HO«E*fflJnLTt s *5 
6 0 0 p Hfrblf} 1 0 0 0 p H £ T»WSJI**y ~TlZ 
SEffcLfc. H2. mmtf)f5imE2£^gi; 

m&Mil. 9%T*&9, mnME#2. 5V<o*£fc 
HO. 8 6%^^. J&l«S2£li@fcLT 
1. 6V<3llE*^Lfc«£tf>«^«4. 5 2%T" 

fco^ niK±rsKi tt£t>%\ ^m&X'h -> tz . 

Jfjft&l kHzcosamE (iv) Zfflsaltz®* 

gmtix. nmki ookHzco^mE ( 1 v) 

WJnLfeBI«)»«S:«S6ft*(iH;-l. 6%T'*0. £ 

[0073] mmm 2 > 3 «*nra^5«riat 

( *®mm. a yfytwm ) 

[0074] ( mmm 2 ) mzm s rt&mnw&oit 
{^m^M.ayf>-t<7)im) ms^zis^x. 

^S*l«tt2^r4>l^fc:g|Jt!«ffi3ai5j:V3bS«[ 
flILfe. JBl«ffi2OJf**i2 0 0nm s (H44 4. 7 
mm. Wt7 0. 0mmt*-)fc. 5ia}ttffi3a^)W» 
i42 0 0nm. fi|fi5. 0mm, ^3 4. 8 5mmt 
B\tHWM3b commit 2 0 0 nm. Jg{45. 0 
mm, H4t34. 8 5mmtft-)fc. ^7t, ^im^2 
b3\&m&3a.b<7)ffl (H3 (b ) #H3) (SO. 5mm 
T* 0 , |3H«{c* 1 Hffi 2 1 ^Ittimffi 3 b >: OHJ ( 0 3 
(a) #B3) to. 5mmf*o3t. 
[0075] (JCC. *HM2±tC. OT<0ft9t*$ 

in. y h y 7 x -ivt $ yft^ufeisait J: o , 

100 + 5wi, KOrnm, ^3 1 . 85mm<7)P 

4 1^2 oflii Lfc . c: t # . 
« i 2 o-di® $• ^ y h y 7 x -)vr s wt^t 

[0076] 
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[-ft 9 J 




[oo77j ££>c 2ocD pmmit&wmftm 

- t"X ( 2 , 2-y'7i -^f-;U ) 7 x -A *r ; £ 
fits /?*10 0 + 5//m. 13 0mm, &ff3 1. 

8 5mmnmGmk&m*mm4 2 z . parsm 

4 1 K«t»Sc4 «fc 0 izm Lfc. ^<7) 



l'S^fl:MW^#:ffl4 l^-{|yffi^4, 4' ' -t' 
X (2. 2-y'7x^/H:*:^) y-fUy 3L~Mzi*)W. 

mitz. ttts. zmmm. 4, 4' • -tx (2, 

2 - > 7 x -/Hi'^P ) f^7i -MftimVM 3 a • 

3 b Cfiftt! l^io tea* Uz . 

[0078] 

[ftlO] 




[ 0 0 7 9 ] 2oONa*«Mfc^aMNWMi4 2 

i^ftifiiCO. 2±0. lfift%c7)U^-'7Ai: 9 
9. 8±0. mM%0)Tfr§-*?£.k&W*ffiMt& 

zbizz*). mmrnm^o . 1 ± 1 q/d. 

0 0nmjP3 1. 15 mm. |W3 0 . 8 5 mm 
*>*t[*lWS6a • 6b£^JfL*:. ifc, mm<0WAz 

nM6b kmmnm3 b k*«-f-*L^n«»wfc:«a-r4 

85. 4, 4" ' -t'X (2, 2-y'7x-R'^) f 

U b 'J 7 x-;PT 5 Wfcaftfc J: 98»3fufcSS 1 «H 
2 <7)il®{z*»<tT t 1/ * »7 A T/L- 5 - -7^ tr 
mitt. *t|S]*ffi6a • 6blCli. ZS?-f^U3y*> 
&*5J5*200n m c^)ff4I« 7 £ Jfctfc J: 9 «Jf I, 

[0080]-*. &f£#2 0 ± 5 //mi?>0 . 2MM.X 
*»fcR is U i] . tJ ± 2 fiM. %0 7 »7 O 4 

7?'J U—h) J?*l. 1mm. 136mm, 
7 OmmC07;PSy^yy--h^7X^^^rl>^2i 



S&ts orcein 



[0081] ( "B©g*3 yf y*<oiF{i ) # £>*ifc*r 
»«^*osKW42ffl*t» i mm 2 mm, litres 

3a • 3bS:|$BfcLT, -2. 5V*»6+2. 5V£ 
T'iEHT"«ff£EPSirr?> i: . $U8 0 0 0 0 p Ffrfcttl 

8300o P F^ y -r ustfl: L£ . * 

[0082] |Htt>SJKl, 9S-ffl^SCfcfcJ:0. - 

o^^moy^y^m-mznt^m-m 

5 . i £ . 1 ±tc . 2 , 6 

i ilfcWSP Ng£ft 4 £ 4 0 0 0 01. -7 h \) 7 ^X 

^jitcLTSfm^fiiiS: i o«*»^ i o omzitzm 
yryvx'i>mmmmmmt>i\t:. 

[0083] 

\%mtm\ *%wizi&h'*vm-&? yry-fizxn 
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ZKZik&ZklzX')^ mV&HB&izZKi-lZbi, 

yryittBMMC'IvS < , mz® 
if mis. J- vw <y 3 y^fltflfffl»»rtKffl^ £>n 

[0084] K-t'y ^£fflV^ftl.<ffc-£*^s 

srt* c * J: o . mmginrnzmtziti z t # 
T*hisb, m«%mmzmz.z>ztti^®x$>& . a 

0. 1 cm 2 !91 7000pF-/>^60000pF£ 

-cfflifcatj;ct*«T , its«»'j-r*<, ®i2, 6 fed: 

tf/*fcltti*P Nfi^*4 k izX 

0. 1 OpPHl OuF*lBl&WRiX:&&nim 

[0085] *9ffllz&&«&E®inyT : ywt. tm 

®&m i mttttmz5vzmtv&w£.tmmzf® 

£ 6 0 *C . ffijfi&jg 9 5 %tf>iB®SiW»Tte 3 0 0 BftSI 

3 yr y?*m*-tisj%®a,3 yTy*rmwxn. mm 



[Hi] ( a ) *I$m&3y?yv<V¥ 

mm 

(b) (401 (a) <OA-A' &Lflr®0 

[02 ] ( a ) (4, t*J^:ft3 >-fV^ 

( b ) (4, ^m»fWB4 1 , 4 20jy**!l£6efc*& 

[03] ( a ) sft^nRESM 3 yfyf 

(b) (403 (a) <7)A-A' $IBff®0 
(c ) (403 (a) c7)B-B' $SBfr®0 
[04 ] M»l/-f- N 'J 7^3 yr y^~? V 

0 >* ? zmz&^z j:oi,z ixmtmmx&JLtpf- 
mm 

[05 3(a) amkcou—f- h V^uayry^ 

n±mm 

(b) (405 (a) COA-A' KfflU 

1 JUS 

2 nimffi 

3 3\&m® 

4 «RPN^ 

4 1 P£^ft£ft¥3ftjg 
4 2 N&ttSft&ft#3gftfl 

6 3l2i;Si 

7 ffiill 

s sara 

9 W,2W8i 



[04] 





H H H H H 

H H H H H 

n n n n n 

a a a a a 

u u u u u 

H H H H H 

d a a a a a 

N H N H R h I 

S R n n n n ! 

□ P R P P Q I 
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[HI] [H5] 




4 *«PN*ft* 
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-852 7 2 (P20 0 1-S58A) 



[023 




1 1 1 ■ 1 ■ 1 ■ 1 > 1 

-6 -4 -2 0 2 4 

mms.. v 

(b) 

1200-1 
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[H3] 

(a) 



B' 
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